Stroke
June 2014 stroke recurrence is shown in Table I in the online-only Data Supplement. Age and diabetes mellitus were associated with recurrent stroke in the total study population, hazard ratio 1.03 (95% confidence interval, 1.02-1.04) and hazard ratio 1.34 (95% confidence interval, 1.15-1.57), respectively. Predictors of a combined end point of recurrent stroke or death were age, atrial fibrillation, hypertension, previous myocardial infarction, sex, cohort, and diabetes mellitus. Patients in the most recent cohort (2004) (2005) (2006) (2007) (2008) ) had a 36% lower risk of recurrent stroke than patients in the first cohort (1995-1998; Table 2 ; Figure I in the online-only Data Supplement). Previous myocardial infarction (P<0.001) was less prevalent in the most recent cohort, whereas other potential risk factors did not vary over time (Table II in Of all recurrent events after ICH, 62% (63 of 101) were ischemic. After IS, 9% (76 of 827) of recurrences were ICH (Table III in 
Discussion
Based on uniform diagnostic criteria throughout the study period, we report a decline in long-term risk of recurrent stroke. The definition of recurrent stroke affects the reported recurrence rates, 7 and our comparatively low figures are most likely because of the inherited feature of the registry that early recurrence is not recorded. Furthermore, the study population is relatively young.
The burden of cardiovascular risk factors in the ICH group was smaller, and they tended to be at lower risk of recurrence compared with patients with IS. This finding should be interpreted in the light of a high 28-day case fatality in ICH and needs confirmation.
The 2 most consistently published risk factors of recurrent stroke, age and diabetes mellitus, were also found in our study. When assessing a combined end point of death or stroke recurrence, additional cardiovascular risk factors showed significant association.
The 36% reduction in stroke recurrence over time is substantial, and this finding is in line with a meta-analysis by Mohan et al 1 and with previous data from Northern Sweden. 8 Apart from myocardial infarction before the index stroke, the distribution of assessed risk factors in our study did not change significantly over time. However, in Northern Sweden, there have been major improvements in cardiovascular risk factors, such as less smoking and lower lipid levels during the past 2 decades. 9 Other factors possibly explaining the decline include improved secondary prevention, changes in acute treatment, 10 and increased capacity for stroke unit care. 11 All factors were not assessed in our study.
Assessment of the ICH population revealed that almost two thirds of recurrences were ischemic. This should be further explored because it may have implications for optimal secondary prevention measures.
Despite declining rates, stroke recurrence remains an important clinical problem in this relatively young stroke patient population. Our data show that among patients who have survived past day 28 after an index stroke event, almost one third are either dead or have experienced a second stroke in 5 years time.
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Supplemental Methods

Data source
The Northern Sweden MONICA stroke incidence registry is population-based and covers the two northernmost counties of Sweden (Västerbotten and Norrbotten) in ages 25-74 years. The denominator population of the two counties was approximately 315 000 and was stable over the time period investigated. The registry has been shown to capture 96% of all stroke events in the region 1 . Stroke diagnoses were adjudicated by trained nurses applying World Health Organization (WHO) stroke criteria 2 : "rapidly developing clinical signs of focal (or global) disturbance of cerebral function lasting more than 24 hours (except in cases of sudden death or if the development of symptoms is interrupted by a surgical intervention), with no apparent cause other than a vascular origin". Diagnoses of intracerebral hemorrhage (ICH) and subarachnoidal hemorrhage (SAH) are in addition based on specific findings on neuroradiology, lumbar punction and/or autopsy. A diagnosis of unspecified stroke is assigned when no neuroradiology (or postmortem examination in lethal cases) has been performed. 3 . Recurrent events within 28 days are not recorded in the registry. Data on cardiovascular risk factors in the registry are extracted from medical records. Date of death or emigration from the study region was based on population registries from the Swedish tax agency (Folkbokföringen).
Study population
Between January 1, 1995 and December 4, 2008 (that is 28 days before study-end-date December 31 2008) there were 8246 patients with a first-ever stroke event validated in the MONICA stroke incidence registry. After exclusion of patients with SAH (n=618) and unspecified stroke (n=110), 7518 patients remained. Prior to the starting point of recording recurrent events there were 723 deaths, 28-day case fatality was 6.4% after ischemic stroke (IS) and 27.6% after ICH. Ninety-five patients were excluded at turning 75 years of age or moving out of the study region before day 28. Thus, the study population comprised 6700 patients.
Definition of Terms
Index stroke was defined by the patient's first entry into the MONICA registry, i.e. the patient had no previous stroke according to data in the patient records and had not been hospitalized with a diagnosis of stroke after 1985. Recurrent stroke was defined as the first stroke event in the registry after the index stroke. Hence, the definition of stroke recurrence in this study is recurrent events ≥28 days after the index event. In analyses of recurrent stroke, SAH and unspecified stroke were included. Hypertension was defined as ongoing antihypertensive treatment at onset. Data on previous myocardial infarction (MI) included both documented and self-reported myocardial infarction. A diagnosis of previous TIA required documentation in medical records. Diabetes at onset included type I, type II diabetes, unspecified types of the disease and diabetes diagnosed during the index stroke hospital stay. Regarding smoking, we observed a high percentage of missing values (44%), why this variable was omitted from analysis. Three cohorts were defined, index stroke occurring between 1995-1998 (n=2210), [1999] [2000] [2001] [2002] [2003] (n=2384) and 2004-2008 (n=2106) . Average annual addition of recorded index events within the different cohorts was 553 (1995-1998), 477 (1999-2003) and 421 (2004-2008) .
Statistical Methods
Univariable Cox proportional hazard regression was used to analyze independent predictors of stroke recurrence. To simultaneously analyze the effect of several predictors, multiple Cox regression was used. Outcome was presented by hazard ratios with corresponding 95% confidence intervals. The proportional hazard assumption was verified by the Kaplan-Meier survival curves. A p-value <0.05 was considered statistically significant. Statistical analyses were performed using SPSS 21.0.
Supplemental Tables
Supplemental Table I Sex-and age-adjusted annual risk of stroke recurrence (%). 
